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ITporpamma mucnuruiunsl "Keanrosas teopus'; 03.03.02 "dusuka”.

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

3AE
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[porpammy muictmMIuIMHBL pa3padoTai(a)(u): foueHT, K.H. baitoekos .U. (Kadenpa Teopernueckoii ¢pusrku, OtneneHue
¢pusuku), 1Edward.Baibekov@kpfu.ru ; npoeccop-koncynsrant Mankun B.3. (Kadenpa teopernueckoit ¢pusuku, OtaeneHue
¢pusukm), Boris.Malkin@kpfu.ru

1. IlepeyeHb MIAHNPYEMBIX Pe3yJIbLTATOB 00YYEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ IVIAHUPYEeMbIMHI
pe3yabTatamu ocsoenusi OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIUIUTUHY (MOIYJIb), JOJIKEH 001a1aTh CIICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIIeTeHIHH npuooperaemMoii KoMIeTeHIUH
OIIK-1 CriocoOeH PUMeHSITh 0a30Bble 3HaHKSI B 00J1aCTH (PU3UKO-MATEMATUIECKUX U (WITH)
€CTECTBEHHBIX HayK B cpepe cBoell MpoecCHOHANBHON JesTeIbHOCTH;

OO0yyarnInuiics, OCBOUBIINI TUCIMIUIAHY (MOJIYJIb):

JloJKeH 3HATh:

OCHOBBI KBAHTOBO-MEXaHIUYECKOTO OMHICAHUS COCTOSTHAN (PU3NIECKUX CUCTEM M MAaTEMATHIECKOrO armapara KBaHTOBOK
Teopuu

HokeH yMeTh:

CI)OpMyJII/IpOBaTI) 1 JOKa3bIBATb OCHOBHbBIE PE3YJIbTAThI KBaHTOBOU TEOpUn

JlomxeH Bl1afeTh:

HaBBIKAMH PEIICHUS MPOCTEHINNX 3a/1a9 O HAXOKICHNH SHEPTETUIECKOTO CIIEKTPa M BOJTHOBBIX (DYHKIIMI KBAHTOBBIX
CHICTEM U BHIUWICJICHHS BEPOSITHOCTEH UX TIEPEX0JI0B B IPyrHe COCTOSIHUS MO BJIMSIHAEM BO3MYITICHUHA

JloJkeH TeMOHCTPUPOBATh CIIOCOOHOCTb ¥ TOTOBHOCTH:

K JaJbHeHmeMy 00yJeHuo

2. MecTto nucuumjauHbl (MoayJs) B ctpykrype OIIOII BO

HanHas aucuumimHa (MoyJib) BKJoueHa B pasaen "b1.0.22 [TucuumiuHel (Moay/u)" OCHOBHOM MpohecCHOHAIbHON
obpazoBaresbHO porpammbl 03.03.02 "dwusnka (Pusmka KUBBIX cucTeM)" U OTHOCUTCS K 00s13atesbHOi yact OITOIT BO.

OcBauBaercs Ha 3 Kypce B 6 cemecTpe.

3. O6beM qUCHUILIMHBI (MOYJISI) B 3a4€THHIX € JHHAIAX ¢ YKa3aHHEM KOJNYeCcTBAa YacoB, BbIJeJEeHHBIX HA
KOHTAKTHYIO Pa00Ty 00y4aloIuxcs ¢ Npeno/jaBareiemM (Mo BHAaM yueOHbIX 3aHATHI1) M HA CAMOCTOSTEJILHYIO
padoTy o0ydamuxcs

OO01as TpyJOeMKOCTh AUCHUILIMHBL COCTABIIsIET 6 3ayeTHbIX (bie) enuHuIl(bl) Ha 216 yaca(oB).

KonrtaktHas padora - 125 yaca(oB), B TOM 4ucie JeKIuu - 52 yaca(oB), IpaKTHUECKKe 3aHATH - 72 yaca(oB), TabopaTOpHbIE
padorhi - 0 yaca(oB), KOHTPOJIb CAMOCTOSITEJILHOM padoThl - 1 yaca(oB).

CamocrositesibHast paGota - 55 vaca(oB).
KouTposns (3auét / x3ameH) - 36 yaca(oB).
dopMa MPOMEKYTOTHOTO KOHTPOJISI IUCIUIUTIHBL: SK3aMeH B 6 cemecTpe.

4. Conep:xaHue AVCIUILIAHBI (MOYJIsI), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3/ejaM) C yKa3aHneM 0TBeJeHHOr0 Ha
HHUX KOJHYECTBA aKaA€MHUYE€CKHUX YaCOB 1 BU10B y'—le6HI)IX 3aHATHN

4.1 CTpykTypa U TeMaTH4Y€eCKHIl IUIaH KOHTAKTHOM U CAMOCTOATEJbHON Pa00ThI O JUCHHUILIHHE (MO/IYJIIO)

Buabl 1 yackl KOHTAaKTHOI pa6oThI, Camo-
HX TPYJA0E€MKOCTh (B 4acax) CTOSI-
N Pazeant qucuumimnb / Ce- |Texmun,VIexnun|IIpaxTu-[lIpaktu-JIadopa-Iaopa-| TeJIb-
MOIyJIst MECTP| Bcero | B 3J. |4eckue | yeckue [TOpHbIe |TOpHbIe| Has
¢opme BansaTHS,| B 3J. [pabdoThl,| B3I pa-
Bcero | cdopwme | Bcero | opme | OoTa
Tema 1. OCHOBHBIE ITOHATHSI KBAHTOBOUN TEOPUH
1. P 6 7 0 10 0 0 0 9
2. (Tema 2. Teopus mpeacTaBaeHUI. 6 5 0 4 0 0 0 8
S5AEKT
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-
HX TPYA0EMKOCTh (B Yacax) CcTOS-
N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-
Bcero | cdopwme | Bcero | ¢popme | 00Ta
3 Tema 3. Kontposnbnast padora Nel o Temam 1-2 6 0 0 2 0 0 0
4. Tema 4. DBomoLKSI KBAHTOBBIX COCTOSIHUIA BO 6 ] 0 10 0 0 0 6
BpeMeHH!
5. [Tema 5. OgHOMepHOE ABUKEHHE 6 8 0 12 0 0 0 6
6. Tema 6. JIBuxenue B 6 4 0 ] 0 0 0 4
[IEHTPAJTbHO-CUMMETPHUYECKOM IT0JIe
7. [Tema 7. Teopusi BO3MYIIEHHIA 6 8 0 8 0 0 0 6
g Tema 8. Kontpossnast padora Ne2 o remam 4-7 6 0 0 2 0 0 0
9. [Tema 9. BapuarmonHslii MeTox 6 4 0 6 0 0 0 6
10.|Tema 10. MHOroyacTU4YHble CUCTEMBI 6 4 0 4 0 0 0 6
11. Tema 11. MHOrO3JIEKTPOHHBIE ATOMBI U MOJIEKYJIBI 6 4 0 4 0 0 0 4
12. Tema 12. KonrposbsHast padorta Ne3 o Temam 9-11 6 0 0 2 0 0 0
Toro 52 0 72 0 0 0 55

4.2 Coaep:xaHue JUCHUILIMHBI (MOYyJIs1)
Tema 1. OcHOBHBIE IOHATHS KBAaHTOBOI T€OPHH

Jyanusm siBICHUA MUKPOMHUPA: JUCKPETHBIE CBOMCTBA BOJIH, BOJIHOBBIE CBOWCTBA YacTuIl. IIpHHIMIIBI HEOITPEIeIEHHOCTH 1
cynepriosuumu. [Ipocrpancreo I'minpbepra. OnepaTopbl HaOMoAaEMbIX (PU3MIECKHX BEIUYHMH U UX cBOicTBA. COOCTBEHHBIE
(byHKIIMM ¥ COOCTBEHHbIC 3HAUCHHSI ONIePaTOPOB. JIUCKPETHBIA M HEeNpepbIBHBINA clieKTp. COOCTBEHHBbIE (DYHKIUH
KOMMYTHUpYoLIHX orepatopoB. CooTHoLIeHHe HeonpeaeneHHocTel [aizenoepra 11 (pU3NUecKUX BEIMYUH.

Tema 2. Teopus npeacrasJieHmii.

VHuTtapHble TpeoOpa30BaHus BOJHOBBIX (DYHKIMI 1 oniepaTopoB. Marpuunslii MeTon. KoopaunatHoe npeacrasieHue. CBs3b
BOJIHOBOH (DyHKIIMM M BEKTOpa cocTossHusA. MITyibcHOE mpesicTaBieHre. 3aIich OnepaTopoB KOOPIMHATH X IMITYJIbCa
YaCTHUIIBl B UMITYJIbCHOM TIpeJcTaBIeHny. MaTpuiia roTHOcTH. YncThle 1 cMelIaHHble cocTossHMA. Y paBHeHue HelimaHa.

Tema 3. KonrpoasHas pa6ora Nel mo Temam 1-2
KonrposbHast pabota o Temam 1-2
[Ipumepsl 32124 U1 KOHTPOJILHOW pabOTHI:

1. Berancmuts koMmyTatop [pz,1z*2], rae 1z - omepatop mpoeKIyi MOMEHTa UMITYJIbCA, U PZ - KOMIIOHEHTBI IMITYJIbCa YaCTHITHI
B IEKapTOBOH CHCTEME KOOPAWHAT.

2. Haiitu 3Havenue pyakimu F(x)=exp(ia*px)*(x-2)*2 npu x=1 (px - onepatop NpoeKLIH UMITyJIbCa Ha OCb X).

3. Haiitu pacnipesieieHrie BEpOSTHOCTEN JITs1 KOMIIOHEHT MMITYJIbCa JaCTHIIBI, €CTIH e€ BOIHOBasI (DYHKIIMSI paBHA
A*exp(-a*(x2+y"2)-ib*z).

4. BonnoBas pyHk1us yactuiipl ¢ maccoit M paBHa Cexp(-1/p). HaiiTu cpenHee 3HaueHre KUHETUUECKOW SHEPTUU YaCTHIIbL.

Tema 4. IBoJ01NsSI KBAHTOBBIX COCTOSIHUN BO BpeMeHH!

3AE
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Vpasuenue IlIpeaunrepa. II10THOCTh MOTOKA BEPOSATHOCTH U YpaBHEHUE HeNpephIBHOCTU. OniepaTop Npou3BOIHOM 1O
BpPEMEHH OT IMHAMHU4ecKol nepemeHHou. [Ipencrasnenue ["aiizenoepra. CraimoHapHble cOCTOSIHUS. VIHTErpastbl ABMKEHWU ST
KaK CJIeJCTBUE CBOMCTB CUMMETPHUU KBAaHTOBOM cucTeMbl. IIOHATHE 4eTHOCTH KBAaHTOBO-MEXaHUYECKOTO COCTOSIHHUS.

Tema 5. OqHoMepHOE ABUKEHHE

IIpumepsl cBefeHus cranoHapHoro ypaBHeHus Illpenunrepa a1 TpeXMepHBIX CUCTEM K OJJHOMEPHOH 3agaue. Meron
pasnesnieHusi epeMeHHbIX. YacTuiia B OAHOMEPHOH OECKOHEYHO TITyOOKOM MOTEHIMAIBLHON sIMe: UCKPETHBIH CIIEKTP SHEPrHu.
[Ipoxox/ieHne YacTuIIbl Yepe3 OTHOMEPHBIA NTOTeHIMATbHbIN Oapbep. [loHsTHe KO3 (DUIMEHTOB OTpaXkeH!sI / TIPOXOXKICHHS.
I'apMoHMUYeCKUil OCLAIIATOP.

Tema 6. IIBl/l)l(eHl/le B HEHTPAJbHO-CUMMETPHUYE€CKOM I10JI€

OO011ast Teopusi JBWIKEHUS B IIEHTPAJIbHO-CUMMETPUYECKOM 1osie. MoMeHT umityjibca. CoOCTBeHHbIE (DYHKIIMU U COOCTBEHHBIE
3HAYCHUS KBajJjpaTa MOMEHTA UMITYJIbCA M €0 MPOEKIIMU. ATOM BOIOPO/Ia: SHEPreTUUECKHIA CIIEKTP U COOCTBEHHBIE (DYHKITUM.
KpatHocTh BBIpOsKIEHHS cocTOsTHUM. Kitaccuukanusa cocTosIHUAN 1Mo KBaHTOBBIM yrciiaM. CIEeKTp BOIOPOJONOI00HBIX
aTOMOB.

Tema 7. Teopusi Bo3mMyuieHui

Teopus cTaloHApHBIX BO3MYILEHUI 7151 JUCKPETHOTO criekTpa. Bo3myenus npu Hamuuuu BeipoxkaeHus. dddekt [tapka
IUIs1 aToMa Bogopoza. BosmyieHus, 3aBucsinye oT BpeMeHu. Ilepexosl CUCTEMBI B HOBBIE COCTOSIHUS MO BIUSHUEM
BO3MyILeHUs. [lepexopl B COCTOSIHUSA ¢ HENPEPBIBHBIM cieKTpoM. COOTHOIIEHHE HEONIPEJeJIEHHOCTH /1711 SHEPTUU U BPEMEHH.

Tema 8. KonrpoabHasi pa6ora Ne2 no temam 4-7

KonrposbHast pabora o Temam 4-7

[Ipumeps! 33129 4151 KOHTPOJIBHOM PaOOTHL:

1. Haiitu cpesHee 3HaYeHHE KMHETUYECKOW SHEPIUH JIEKTPOHA B aTOME BOJJOPO/Ia B OCHOBHOM COCTOSIHUU.

2. Haiitn pacnpeaeyieHue B€pOHTHOCT€ﬁ U1 KOMIIOHEHT UMITYJIbCa JIMHEAHOTO TapMOHHUYECKOI'0 OCHUJLIIATOPA C Macco m u
YaCTOTOM W B OCHOBHOM COCTOSIHUU.

3. Haiitu pacnpeznesneHue BEpOsTHOCTEH AJ1s1 KOMIIOHEHT UMITYJIbCa JINHEMHOrO rapMOHMYECKOTr0 OCLIMJIISATOpa ¢ Maccoil m 1
YacTOTOH W B IIEPBOM BO30YXAEHHOM COCTOSIHUH.

4. HaiiTn 9Hepruio COCTOSIHUI C HyJIEBBIM MOMEHTOM MMITYJIbCa JUIsl YACTHIIBI C MACCOM M, €CJM MOTEHIMAIbHAS SHEPTHs
YACTHILIBl PABHA HYJIO BHYTPH Cpephl ¢ pauycoM a 1 OECKOHEYHO OOJIbLIIasi BHE 9TOU cephl.

5. Haiitu BeposiTHOCTh peObIBaHKS IEKTPOHA B KJIACCHYECKU 3alPeleHHOI 001acTu (T.€. B 00J1aCTH, B KOTOPOU ero MoJjHas
9HEPrys MeHbLIE IOTEHIMAIBHOI SHEPriy) B OCHOBHOM COCTOSIHUM aTOMa BOJOPOJA.

6. Haiiti ypOoBHY SHEpPruv ¥ BOJHOBbIE (DYHKIIMH YaCTHIIBI C MOMEHTOM MMITyJIbca 1=1, ecyivi raMIIIbTOHMAH YaCTHITH paBEH
H=b*1z"2+b*(1x"2-1y"2),

rae a u b - MoCTOSTHHEIE.

7. Haiitu cpejiHee 3HaY€HKE MTOTEHIMATBHON SHEPTUHU JIEKTPOHA B aTOME BOJOPO/a B OCHOBHOM COCTOSIHUH.

8. Haiit K03(p(pUIHEHT OTpakeHHUS YACTUIIBI C MACCOM M OT MOTEHIMATLHON sIMbI (TIOTEHIUAIbHAS SHEPTUsl YaCTULIBI TTPU
JBWKEHUH BIIOJIb OCH X PaBHA HYJIIO Be3jsie, Kpome obnactu 0<x<a, rjae oHa paBHa -U, U>0).

9. INoreHumanbHast SHEPrusl YacTULIbl ¢ Maccoil m paBHa V(x)=alx|. OLIeHUTb SHEPTUI0 OCHOBHOT'O COCTOSIHUSI, UCTIONB3YSI
COOTHOILIEHUE HEOTIPEIEIEHHOCTH.

Tema 9. BapuanmoHHBIIT METO/T

BapuauvoHHbI IPUHLKI B KBAaHTOBOH MexaHKKe. CtaioHapHoe ypaBHeHue IllpequHrepa Kak cIeACTBIE BapHUALIMOHHOTO
npunumna. [IpsiMoi BapuanmoHHsiii Metos Putia. [Ipumep: nouck NprOIMKEHHOW BOJTHOBOW (DYHKIIMK OCHOBHOTO COCTOSIHUS
JIMHEHHOTO rapMOHMYECKOT0 OCLMIUIATOpa BapHaLMOHHBIM MeTozioM. HaxoxieHne Bo30y:KIEHHOTO CTALIOHAPHOTO COCTOSIHUS
OCLMJUIATOPA.

Tema 10. MHOro4YacTHYHBIE CHCTEMBI

[TpuHIMI TOXAECTBEHHOCTH YacTHL. CUMMeETpUYHbIE U aHTHCHMMETPUYHbIE BOJTHOBbIE (PYHKIMU. Bo30HH 1 (hepMUOHEI. ATOM
reJivsi: NpubIMKeHHOE pellieHre U1 COOCTBEHHBIX (DYHKIIMI M SHEPTUil OCHOBHOTO M BO30YXJIEHHOTO cocTosiHUI. OpTOo- 1
naparesui. [Tonsitue oOMeHHOro MHTEerpana. ek TUBHBIA CIIUHOBBIN ONepaTop 0OMEHHOTO B3aUMO/IEHCTBUSI.

Tema 11. MHOro3/1eKTPpOHHBIE aTOMBbI H MOJIEKYJIbI

HpI/I6HI/I)KCHI/IC HCHTPAJIbHOTI'O MOJIA IJISI MHOTOJIEKTPOHHOI'O aTOMa: pa3ieJICHUE NNEPEMEHHDBIX, TOPAAOK 3allOJITHCHU S
DJICKTPOHHBIX COCTOSIHHH C Ppa3HbIMU N U 1. ITonsiTue CJISTEPOBCKOIO ACTCPMUHAHTA. HCpI/IO,I[I/I‘ICCKaH CUCTEMA XUMHUYCCKUX
3JIEMEHTOB. XMMHYECKUE CBONCTBA MIECJIOYHBIX METAJUIOB, MHEPTHBIX I'a30B, I'AJIOTCHOB, IICPEXOJHbIX METAJLJIOB,
PEAKO3CEMECIIbHBIX 9JIEMEHTOB Ha OCHOBE KBAHTOBOMEXAHUYCCKUX HpeHCTaBHeHHﬁ.

Tema 12. KonTpoabHas padora Ne3 mo Temam 9-11

SAEKTPOHHBH
Crpanuna 5 u3 11. Il YHHBEPCHTET
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KonrtponeHas padora mo temam 9-11
[Ipumepsl 3a/1a4 I KOHTPOJILHOW pabOThL:

1. Oneparop 'amumibTOHa YacTuilsl co ciiHoM S=1/2 paBeH H=a*Sx+b*Sy, BonHoBas pyHkuus yactuipl paBHa (A; B). C
KaKO# BEepOSITHOCTBIO YacTUI[A HAXOAUTCSI B OCHOBHOM COCTOSTHUM ?

2. F'aMUIBTOHMAH YaCTHUIBI B JIEKTPOMATHUTHOM TIOJIE ¢ IOTeHImanaMu A(r,t), phi(r,t) pasen H=(p-eA/c)"2/2m+e*phi. Haiitu
OIepaTop yCKOPEHHS YaCTHUIIBL.

3. BeIYUCINUTb SHEPIUI0 OCHOBHOTO COCTOSIHMSI aTOMa BOJOPO/ia BapUALIIOHHBIM METO/IOM, UCIIOJb3YsI B KAUECTBE
NPUOJIVKEHMS U151 BOJIHOBOH (pyHKLIMM cocTosiHus: a) Pynkumio ["aycca; 6) SKCHOHEHIMATIBHYIO (PYHKIIMIO.

5. IlepeyeHb y4eOHO-METOJUUECKOT0 00€eCIeYeH s JJIsi CAMOCTOATEJbHONH PAa60Thl 00yJaIOIUXCS M0
U CIHILIIHE (MOYJIIO)

CamocrosiTesbHas padoTa 00yYaIOIIMXCS BHITIONHSETCS MO 331aHUI0 U IPH METOOMYECKOM PYKOBOJCTBE NperofiapaTeis, HO 6e3
€ro HeroCPeACTBeHHOro yyactust. CamocTtosTesibHast padoTa MoApasAeNseTcsl Ha CaMOCTOSITENbHYI0 paboTy Ha ayAUTOPHBIX
3aHATHUSX U Ha BHEAYAUTOPHYIO CAMOCTOSITENbHYI0 paboTy. CaMocTosTe bHAs padoTa 00yJAIOIMXCS BKIIOYALT KaK MOJHOCTHIO
CaMOCTOSITEJIBHOE OCBOEHHE OTIEIbHBIX TeM (pa3aesioB) AUCHHIUINHBL, TAK U MPOPadOTKY TeM (pa3/iesioB), OCBANBAEMBIX BO
BpeMsl ayIUTOPHOI padoThl. Bo BpeMst caMOCTOSITeNIbHOM paboThl 00yJaloIrecs YATAIOT U KOHCIIEKTUPYIOT YUeOHYI0, HAyYHYIO
U CIIPaBOYHYIO JIUTEPATYPY, BBITONHSIOT 3a1aHK1s1, HATIpaBJICHHbIC Ha 3aKperIeHNe 3HaHUI 1 OTPaOOTKY YMEHHIA M HABBIKOB,
TOTOBSATCS K TEKYIIEMY M TPOMEKYTOUYHOMY KOHTPOJIO IO JUCIUTUIVHE.

OpraHu3zalys cCaMOCTOSITENIbHOW padoThl 00YYaIOIIMXCS perJiaMeHTUPYETCsl HOPMAaTUBHBIMU JIOKYMEHTaMHU,
y4eOHO-METOANYECKOI JIUTEPaTypOH U 3IEKTPOHHBIMY 00pa30BaTe/IbHBIMU PECYypCaMu, BKIIOYASI:

IMopsizok opraHU3alMK U OCYIIECTBIIEHUsI 00pa30BaATEIbHON JEATEIbHOCTH M0 00pa30BaTEIbHBIM IIPOTPAMMAaM BBICIIETO
00pa3oBaHus - MporpaMMam OakajiaBpuaTa, MporpaMMaM ClieUAIMTETa, POrpaMMaM MarkCTpaTyphl (YTBEPXKICH MPUKA30M
MuHKCTepCTBa HAYKH U BhICIero oopaszoBanus Poccuiickoit ®eneparuu ot 6 anpesst 2021 roga Ne245)

ITucemo MunuctepcerBa oopasoBanust Poccutickort ®eneparmu Nel14-55-996un/15 ot 27 Hostopst 2002 r. "OO akTHBU3AIMH
CaMOCTOSITEJILHOW paOOThI CTY/IEHTOB BHICIIMX YYeOHbBIX 3aBe/ieHuit"

YcraB (enepanbHOro rocyIapcTBeHHOTO aBTOHOMHOTO 0Opa3oBaresbHoro yupexaenus "Kazanckuii (ITpuBomkckmii)
(penepanbHbIl yHUBEpCUTET"

INpaBuna BHyTPEHHEro pacropsAaka (eaepalbHOro rocy1apCTBEHHOTO aBTOHOMHOT'O 00pa30BaTeIbHOTO YUPEKACHHS BBICIIETO
npodeccuoHansHoro oopaszosanus "Kazanckuil (IlpuBosnkckuii) (penepanbHelil yHuBepcuTeT”

JlokanbHble HOpMaTuBHBIE akThl Kazanckoro (IIpusomkckoro) deaepaabHOro yHUBEpCUTETA

ConosbeB O.B. 3aaum 110 KBaHTOBOW MeXaHUKe: BOJHOBbIE (DYHKIIMM U OIlepaTopsl (y4.-MeToz. nocoodue). - 2013. - KazaHs. -
KII®V. http://kpfu.ru/docs/F1064181181/Zadachi po kvantovoi mehanike.Volnovie_funkcii_i_operatori.pdf -
http://kpfu.ru/portal/docs/F1064181181/Zadachi_po_kvantovoi_mehanike.Volnovie_funkcii_i_operatori.pdf

Conosbe, O.B. KBanToBas Teopus (mpaktudeckuil Kypc). 3agaunuk aas ¢pusukos. Yacts 1. [Dnextponnslii pecype] / O.B.
Conosbes, I.U. Baitbekos, C.1. Benos // Y4ebnoe nocobue. ? Kazanb: Kazanckuii yausepcurer, 2015. ? 102 c.
http://dspace.kpfu.ru/xmlui/handle/net/20301 - http://dspace.kpfu.ru/xmlui/handle/net/20301

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIHUIIUHE (MOIYJIIO0)

(DOHH OLICHOYHBIX CPEACTB M0 JUCHUILIMHE (MOJIyJ'IIO) BKJTIOYACT OLICHOYHBIC MAaTEPpUAJIbl, HAIIPABJICHHLIC HA IIPOBEPKY OCBOCHUS
KOMHCTCHHI/Iﬁ, B TOM YUCJIE 3HaHPII>i, yMeHI/Iﬁ 1 HaBBIKOB. (DOH,H OLICHOYHBIX CPEACTB BKJIIOYACT OLEHOYHbIEC CPEACTBA TEKYIIETO
KOHTPOJIA U OHEHOYHbIE CPEACTBA HpOMe)KyTOLIHOI;’I aTTeCTalluu.

B ¢onIe 01eHOYHBIX CPENICTB COAEPKUTCS CeayoIas HHPOPMaIH:

- COOTBETCTBHE KOMIIETCHITUI TUIAHUPYEMBIM pe3yJIbTaTaM 00yUYeHHs IO TUCIUTUTIHE (MOYIIIO);

- KpUTepHH OLIEHUBAHUS ¢(DOPMUPOBAHHOCTH KOMITETEHITHA;

- MeXaHu3M (POPMUPOBAHUSI OLIEHKU MO JUCHUILIMHE (MOJYJIIO);

- OTHCaHMe MOpsIAKa IPUMEHEHHS 1 IIPOLIEAYPHI OIIEHIMBAHUS TS KKIOTO OLIEHOYHOTO CPECTBA;
- KpUTEpUU OLIEHUBAHMS JIJIs1 KaXJIOTO OLIEHOYHOT'O CPE/ICTBA;

- COACPIKAHNC OLUCHOYHBIX CPEACTB, BKJIIOYAA TpC6OBaHI/IH, MMPEABbABIIACMBIC K HeﬁCTBHHM o6y'1a101m/1x05{, AEMOHCTPUPYCEMbBIM
pe3yjibTaTaM, 3alaHUA pa3/IMYHbIX TUIIOB.

PoHJ1 OLIEHOUHBIX Cpe€ACTB IO AMCHUIUIMHE HAXOUTCA B HpI/IJ'[O)KeHI/II/I 1x nporpamMmMe JUCHUITTMHBI (MO}IyJ’IIO).

7. IlepedeHnb JATEPATYPHI, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHUe QUCLUILUTMHBI (MOYJIs1) IPEIIoiaracT u3ydeHue OCHOBHOM U JOMOTHUTEIbHON y4eOHOM tnTepaTypsl. JIuteparypa
MOXeT OBITh JOCTYITHA 0OYYalOIMMCS B OTHOM 3 ABYX BAPUAHTOB (JIMOO B 0OOMX M3 HUX):
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- B 9JICKTPOHHOM BHU/IE - YEPE3 DJICKTPOHHBIE OMOJIMOTEUHbIE CUCTEMBI HA OCHOBAHUH 3aKJII0UeHHBIX KDY JOroBOPOB C
HpaBOO6J’[aIlaTeHHMI/I N

- B ieyaTHoM BuJe - B HayuHo# 6ubnunoreke um. H.U. Jlo6aueBckoro. OOy4aiomiiecs noaydaioT yueOHyIo TUTepaTypy Ha
aOOHEeMeHTe MO YUTATEIbCKUM OMJIETaM B COOTBETCTBHM C MPABUIIAMU 110JIb30BaHKst HayuHoi GUOIMOTEKOM.

DJIeKTPOHHbIE N3aHUSI JOCTYITHBI AUCTAHIIMOHHO U3 JII000H TOUKH MPY BBEAEHUM 00YYaIOMIMMCsI CBOETO JIOTHHA U ITapoJisi OT
JIMYHOTO KabuHeTa B cucteMe "DNeKTpOHHBIH yHUBepcuTeT" . [Ipn HCTionb30BaHNM TTeYaTHBIX N3AaHUN OMOIMOTEYHBIN (hOHT
JIOJKEeH OBITh YKOMILIEKTOBaH UMK U3 pacueta He MeHee 0,5 sk3emruisapa (st odydatomuxcs mo ®I'OC 3++ - He menee 0,25
9K3EeMIUIAPA) KakI0ro U3 U3JaHUIl OCHOBHOM JIMTepaTyphl U He MeHee (0,25 sK3eMIuIsApa AOMOIHUTENBHON TUTepaTypsl Ha
KaXJ0ro 00y4ariomierocst U3 4nciia Jiull, OHOBPEMEHHO OCBaMBAIOIINX JAHHYIO AUCHUIUINHY.

INepeveHb OCHOBHOH M OTIOJHUTENIBHON y4eOHON IMTEpaTyphl, HEOOXOAUMOM U1l OCBOSHUS JUCLMIUIMHBI (MOAYJIST), HAXOAUTCS
B [Ipunoxennu 2 k paboyeil nporpaMme AUCHMILTAHEL. OH MOAJIEXHUT OOHOBJICHUIO IPH M3MEHEHUH YCIIOBHIA JoroBopoB KOV ¢
npaBoodIagaTe MK SJEKTPOHHBIX U3JaHUI U IPH U3MEHEHNH KOMILTeKToBaHus (poHaoB HayuHoii Onbmoreku KOY.

8. [Iepeuenn pecypcoB HH(OPMANHOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTn '"IHTEepHET'', HE00X0 MMBIX JIsI
OCBO€EHHUS JUCIUIIUHBI (MO TyJIsT)

Bu6morteka Library Genesis - http://gen.lib.rus.ec

MeToanvecKkue MaTepuaibl Kadenpsl TO -
http://kpfu.ru/physics/struktura/kafedry/kafedra-teoreticheskoj-fiziki/metodicheskie-materialy

O6pazoBarenbHbiii mpoekT A.H. Bapruna - http://www.ph4s.ru/index.html

9. MeToandecKne yKa3aHHSA VI 00yJaIOmMIXCs M0 0CBOEHUIO JUCIUIIAHBI (MOTyJIsT)

Bujg paéor MeToanueckue peKOMeHaliu

JIEKLINHU i oBlafieHu st JUCUMIUIMHON YPE3BbIUATHO BAXKHBIM SIBJISIETCSl YCBOGHHUE JIEKIIMOHHOTO MaTepuaia.
Heob6xoaumo nocemars Bee JISKIMH, BO BpeMsI JIEKIIUH CIIeAyeT BeCTH KOHCHEKT. Tlociie KakIou JIEKITUH
CTYICHTY CJIe[lyeT BHUMATEJIbHO IPOYUTATh M Pa300paTh KOHCIEKT (2 TaKKe MPEe3eHTAIHIO, TPEACTABICHHYIO
JIEKTOPOM, B Clly4yae ee HaJIM4usl), IPU STOM:

- MIOHSAITh U 3aIIOMHUTH BCE HOBbIE ONpE/IEIIeHNS];

- MIOHSAITh BCE MaTeMaTUYeCKHE BHIKJIAIKH U JiekKalle B UX OCHOBE (PU3UUECKUE MOIOKEHUS U JOITYIICHUST;
BOCIIPOU3BECTHU BCE BHIKJIAAKU CAMOCTOSITENILHO, HE TJIs/Is1 B KOHCIIEKT;

- BBIIIOJIHUTH WM JJOAEJATh BbIKJIAJAKHU, KOTOPBIE JIEKTOP MPEANUCAl ClIeaTh CAMOCTOSITENIbHO (€C/IM TaKOBbIE
HMMEIOTCS);

- €CJIM JICKTOP TpeAIuIcai pa3odpars yacTh MaTepraia 6oJiee MOAPOOHO CAMOCTOSTEIBHO 10 MMChMEHHBIM HJIH
3JIEKTPOHHBIM UCTOYHUKAM, TO HEOOXOIMMO CBOCBPEMEHHO 3TO CJIC/IATh;

- CTyJIEHTbl MOTYT MOJIyYUTb JOMOJHUTENBbHYIO HH(OPMAIIUIO [0 BOIIPOCAM, BbI3bIBAIOIIUM 3aTPYAHEHMS, HA
KOHCYJIbTAIIMSIX C MPernojiapaTesieM; B cJiydyae BOSHUKHOBEHUS 3aTPyJHEHUH C yCBOGHUEM MaTepuala,
HEOOXOMMO B KaK MOXHO OoJiee KpaTKHe CPOKH OOPaTUThCS 32 KOHCYJIbTAIlMeH K MPerojaBaTeliio,
MpeBAPUTENILHO YETKO C(DOPMYJIMPOBAB CIIMCOK BOIIPOCOB.

npaktudeckue | s Hanbosee 3¢pheKTHBHOTO YCBOSHHS MaTepraiia MPaKTUIECKOro 3aHITHS PEeKOMEH/yeTCsl IIPOBECTH

3aHATUA MOATOTOBKY K HEMY: 1) BBITIOJIHUTB 3aJaHHOE Ha MPEbIIyIEM ITPAKTHUECKOM 3aHATUH JOMAIITHEe 3aJaHNe
(mozpoOHee pekoMeHaAK 00 3TOM CM. B IyHKTe ?CamMocTosiTenbHas pabora?); B cllyyae BOSHUKHOBEHUS
CJIOKHOCTEH € €ro BBIIOJHEHUEM, OBITh TOTOBBIM KPaTKO MX C(hopMyIMpoBaTh Ha 3aHATUM; 2) pa3o0paTh
JIEKLIMOHHBIA MaTepHasl MPEICTOSIIETO MPAKTHUECKOTO 3aHATH. [1pr BOSHUKHOBEHNH TPYJHOCTEN C
BBITIOJIHEHMEM JJOMAIITHETO 3aJaHKs TaKKe PEKOMEHyeTCsl TPOKOHCYJIbTUPOBATHCS Y CBOMX OJHOIPYIITHUKOB
WM COKYPCHHKOB, IIPUBETCTBYETCS] COBMECTHBIN MOUCK pelieHni. Takke MOKHO 0OpaTHTHCS 3a IOMOILBIO K
nperopasareno. [IponycTus kakoe-1moo 3aHATHE, CTYIEHTY ClIeoyeT CKONMPOBATh PellieHne pa30OpaHHBIX Ha
3aHATUHM 33124 U3 TETPajiell OHOIPYIIIHUKOB; pa300paTh UX pellieHUe, PEIIUTh UX CAMOCTOSITENIBHO, a TAKXKe
PEeLInTh 3aa4u JOMAIIHETO 3a1aHN.

SAEKTPOHHBH
Crpanuna 7 u3 11. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



ITporpamma mucnuruiunsl "Keanrosas teopus'; 03.03.02 "dusuka”.

Bujg paéor

MeToanuyeckue peKOMeHIalu

€aMoCTOSI-
TeJbHas padoTa

B camocrosiTenbHOI paboTe CTyJeHTa MOKHO BBIIEJUTh HECKOJIBbKO COCTABIISIOIIMNX.

- Pabora HaJ1 JIEKITMOHHBIM MaTepuaioM ? mojgpoodHee cM. B myHKTe ?JIekrmn?.

- CamocTosITeNIbHOE N3yUYeHHe YacTH MaTeprania (Harpumep, JIeKIMoHHoro). Ecnu yacTs yuebHOro matepraia
OTBeJeHa Ha CaMOCTOSITEJIbHOE M3yUEeHHE, TO HEOOXOAMMO MPUCTYIUTD K 3TOMY He3aMeUIMTENIbHO MOCTe
yKa3aHUs MpernojiaBaTesisl i OCBOUTh MaTEPUJI B OTBE/ICHHBIE UM CPOKH. MaTepHal Clie/lyeT U3yUuTh 110
JOCTYITHBIM MTUChMEHHBIM U 3JICKTPOHHBIM UCTOYHUKAM, O KOTOPBIX COOOIIUT MPEToIaBaTeb.

- B camocrosiTenbHOI paboTe CTyJeHTOB HaJl JOMAIIHUM 33aJaHHEM MOKHO BBIIEJIUTD JIBE COCTaBJIsomue: 1)
pa3bop pelieHni 3a/1a9 ayIMTOPHBIX (IPAKTUIECKUX) 3aHSTHH, 2) CAMOCTOSATENIBHOE pellleHHe JOMAIITHUX 3a/1a4.
[Nocne kKaxa0ro ayAUTOPHOTO 3aHSATHUS CTYIEHT JOJDKEH CHavyajla PeIIiTh CAMOCTOSITENBLHO (He IJIsiisl B pabodyio
TeTpajp) Te 3a/Ia4r, KOTOPhIe PENIvT IpenoaBaTesb BO BpeMs 3aHATHs. [Ipr BOSHUKHOBEHUH TPYTHOCTEH BO
BpeMsI pelleHus1 KaKoH-HUOYIb 33/1a4M Clle/lyeT pa3o0parh pelleHne STOW 3aaull B TETPaau. 3aTeM CleayeT
pelmTh 3aJa4uy caMocTosTeNbHO 6e3 TeTpan. CKOJbKO Obl pa3 He MPUXOJUIOCh BO3BPAIATHCS K TETPaIH,
HACTOSITEIbHO PEKOMEH/IyeTCsl HAyYUThCSI BOCIIPOM3BOUTD PELIEHHE CAMOCTOSITEIHO. 3aTeM Clle/lyeT
TIPUCTYIUTP K PENISHUIO 3a/1a4 U3 IOMAITHero 3a1aHus. [Ipy BOSHUKHOBEHUH TPYJHOCTEH C BHITOJTHEHHEM
JIOMAIITHETO 3aJIaHUsI TaKKe PeKOMEH/TyeTCsl TPOKOHCYIbTHPOBATHCS Y CBOMX OJTHOTPYIITHUKOB WA
COKYPCHUKOB, IPUBETCTBYETCS COBMECTHBIN IMOVCK perieHuil. Takke MOKHO 0OpaTUTHCS 3a MOMOIIBIO K
npenojiaBateso. IIponycTus Kakoe-100 3aHsATHE, CTYAEHTY CJIeAyeT CKONMPOBATh pelleHre pa300paHHbIX Ha
3aHSTUM 3324 U3 TETPaJel OJHOTPYIIITHUKOB; pa300paTh UX pellieHUe, PEITUTh UX CAMOCTOSATENBHO, 4 TAKKE
PELIUTD 3a]a49K JOMAIITHETO 33/1aHMs.

9K3aMCH

3aJI0roM yCrienHo! coavyn SK3aMeHa SBJSIOTCS CHCTeMaTHYeCKKe, JOOPOCOBECTHBIE 3aHATUS CTyACHTA B TeUEHHE
cemectpa. OJHaKO 9TO HE OTMEHsET HEOOXOAMMOCTH CIIEAIBHON pabOTHI Mepe]] CecCHel ¥ B MEPHOJ AN
sk3ameHoB. Crierduyeckor 3agaveit paboThl CTYJEHTA B MEPHO]] SK3aMEHAIIMOHHOM CECCUU SIBIISIIOTCS
MOBTOpEHHe, 0000IIeHNe M CUCTEMATH3aLKs BCEro MaTeprala, KOTOPBIA H3ydeH B TedyeHue ceMectpa. HaunHath
MIOBTOPEHHE PEKOMEH/IyeTCs 32 MECSI-IIOITOpa IO Havyaa CeCCHU.

B ocHOBY OBTOpeHMS JOJKHA OBITH MOJIOXKEHA TOJIBKO NporpamMMa. He ciienyer moBTopsATh HU 1O OMieTam, HA
10 KOHTPOJIBHBIM BorpocaM. [ToBTopeHre 1o OuiietaM HapyIaeT CUCTeMy 3HaHHH U BeJeT K MEXaHUUECKOMY
3ay4nBaHMI0. [IoBTOpeHne 0 Pa3IMYHOro poJa KOHTPOJIBHBIM BOIPOCAM IPUBOAUT K MPOIyCKaM M IpodesiaM B
3HAHUSX U K HelopaOOTKe MHOT/A BECbMa BAKHBIX Pa3/ielioB MporpamMmsl. IToBTopeHue - mporuecc
WHIWUBHUAYAIbHBIN; KQKIBIA CTYIEHT OBTOPSIET TO, YTO JUISL HErO TPYAHO, HEsICHO, 3a0bITo. [Toatomy, mpexie yem
MIPUCTYNIUTD K MOBTOPEHMIO, PEKOMEH/IyeTCsl CHaYasla BHUMATEIbHO IIOCMOTPETh IIPOrpaMMy, YCTAaHOBHTD
HauOoJee TpyJHbIe, HAaMMEeHee YCBOSHHbIE Pa3/ieNbl U BBITUCATh MX Ha OTAEIBHOM JIUCTE.

B mporiecce NOBTOpEHMsI aHATM3UPYIOTCS ¥ CUCTEMATH3UPYIOTCS BCE 3HAHMS1, HAKOIUIEHHbIE P M3yYEeHU!
MIPOrpaMMHOTI0 MaTepHalia: JaHHbIe YYeOHUKA, 3aIMCH JIEKLUH, KOHCIIEKTH IIPOYMTAHHBIX KHHT, 3aMETKH,
cIeJIaHHbIe BO BpeMsl KOHCYJIbTALlM MJIM CEMHHAPOB, U p. HU B KoeM cityyae Hesb3si OrpaHU4MBAaTHCS TOJIBKO
OZHUM KOHCIIEKTOM, a TeM OoJiee, 1y KUMH 3alMCSIMH. BCsAKoro pona 3anmcu ¥ KOHCIIEKTHI - BEIH Cyry0o
WHIMBHAYAJIbHbIE, HOHATHBIE TOJBKO aBTOPY. I OTOBSICH MO UyKMM 3aITUCsM, JIETKO MOXHO BIIACTh B OUECHb
rpyoble ommoOKu. CaMo MOBTOpeHHE pEKOMEHAYETCS BECTHU 0 TeMaM IIPOrpaMMBI 1 T10 TJIaBaM y4eOHHKa.
3aKoHUYMB paboTy HaJ TeMOH! (IJ1aBOM), HEOOXOIMMO OTBETHTh Ha BOIIPOCH YUeOHUKA MJIM BHITIOJIHUTH 3a/laHUs, a
camoe JIydllliee - BOCHPOM3BECTH Bech MaTepral. KoHcybTanmu, KOTopble IPOBOAATCS IJISl CTYACHTOB B ITEPHOL,
9K3aMEHAIIMOHHOH Ceccry, He0OXOAMMO UCIONBb30BaTh IS yITyOJaeH!s 3HAHUI, 1J1s1 BOCIIOJIHEHH S POOeIIoB U
IUIS pa3pellieHrs] BceX BO3HUKIIMX TPyAHOCTeH. bes TIaTebHoro caMocTosITeNIbHOTO MPOAYMbIBAHUS MaTepraa
Gecefla ¢ KOHCYJIbTAHTOM HEeM30eKHO Oy/IeT HOCUTh 'O0IIHiA', TOBEPXHOCTHbIN XapaKTep 1 He MPUHECET HYKHOTO
pesyJbTara.

10. ITepeyensb nHQOPMAIMOHHBIX TEXHOJIOTHIA, HCIOJIb3yEeMbIX MPH OCYIIECTBJIEHHN 00Pa30BaTeJLHOT0 MpoIecca
o TUCHHILIIHE (MOIYJII0), BKJIHYAs NepedeHb MPOrpaMMHOTo odecnedeHnst 1 HH(pOPMAMOHHBIX CIPaBOYHbIX
cucTeM (IIpH HEO00XO0JUMOCTH)

[NepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUH, UCIOJIb3YEMBIX ITPY OCYLIECTBIEHUH 00pa30BaTEIbHOTO MPOoLecca MO JUCIUILIIHE
(Momyn0), BKJII0Yas IepedeHb MporpaMMHOro odecrieueHus: 1 MH(POPMALIMIOHHBIX CIIPABOYHBIX CUCTEM, MPEACTABIIEH B
[punoxenuu 3 k paboueil mporpamme JUCHMILUIAHBI (MOYJIS).

11. Onucanne MaTepuaIbHO-TEXHIYECKOM 0a3bl, HEOOX0 MO JJIsI OCYIIECTBJIEHHs 00Pa30BaTeJLHOT0
npoiuecca no JUCIHUILINHE (MOIYJII0)

MaTepI/IaJ'[LHO—TCXHI/I‘{CCKOC obecrieueHne O6pa30BaTe.III)HOFO mpomnecca 1no AIMCHUIinHe (MO)lyIIK)) BKJIIOYAET B ceOs cienymomue

KOMITOHECHTHI:

IMomelneHust 17151 CAMOCTOSITENIBHOM pabOoThl 00YYaIOIIMXCsI, YKOMIUICKTOBAHHBIE CIICMATN3UPOBAHHON MeOelIbIo (CTOJIBI U
CTYJIbsI) M OCHAIIIEHHbIE KOMITBIOTEPHOM TEXHUKOM C BO3ZMOKHOCTBIO MOAKIIIOUeHNUs K ceTr "MHTepHeT" n obecriedyeHreM JocTyIa
B 9JIEKTPOHHYI0 MH(POPMAIIMOHHO-00pa3oBaTeIbHyIo cpeny KOY.
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YueOHble ayqUTOPUH /TSI KOHTAKTHOHM padOoTHI € MPenoaBaTesieM, YKOMIIEKTOBAHHbBIE CIIEIUaIN3UPOBAaHHON MeOebio (CTOJIBI
U CTYJIbS).

KomrbioTep 1 IprHTEp AJIs1 paclevyaTKy pa3JaTOYHbIX MaTepUasioB.
MynsTMeauiHas ayAUTOPHUS.

12. CpencrBa aganranuy npenoaaBaHusl JHCIHILUIMHBI K MOTPEeOHOCTSM 00yUJaomuxcs HHBAJINI0B M JIHIL ¢
OrpaHHYeHHBIMH BO3MOJKHOCTSIMHU 3/I0POBbSI

HpI/I HeO6XOZlI/IMOCTI/I B O6pa3OBaTeHLHOM mpouecce MpUMEHAIOTCA CIICAYIONIME METOAbl U TEXHOJIOIMH, 06ﬂ€F‘{aIOH_II/IC
BOCITPUATHE I/IHCl)OpMaI_[I/II/I O6y‘{a}OHlI/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYEHHBIMU BO3MOKHOCTAMU 3J0POBbA:

- CO3/J]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPeo0pa3oBaHusl B albTePHATHBHBIC
(opmbl, y1OOHBIE /1JTs1 PA3IMYHBIX MTOJIb30BATENEH;

- CO3/]aHKe KOHTEHTa, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX Oe3 MOTepH JAAHHBIX WM CTPYKTYPHI, PEIyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMs TEKCTA U M300pakeHuit 6e3 MoTepu KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIpaBJIeHHSI
KOHTEHTOM C KJIAaBHATYPBI;

- CO3/IaHMe BO3MOKHOCTEH ISl 00YYAaIOIIMXCsl BOCHPHHUMATD OJIHY U TY ke MH(GOPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpHMep,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJTyXa MOJTy4Yad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaIbHO;

- IPUMEHEHHE MPOrPaMMHBIX CPE/ICTB, 00ECIIEYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (DOPMUPYEMBIX
JMCLIMIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHMCJIe BUPTYJIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHUC JUCTAHIIMOHHBIX 06pa3OBaTCHbeIX TEXHOJIOTUI UL Tiepeiavn I/IH(I)OpMaHI/II/I, OpraHu3alv pa3janvHbIX (bOpM
HHTepaKTI/IBHOﬁ KOHTaKTHOM pa6OTI)I 06yqa10mer0051 C IpernogaBarejieM, B TOM 4UCJIE BC6I/IHapOB, KOTOPBIC MOTYT OBITH
HCIOJIb30BAHbI 1JI IPOBEACHUA BUPTYAJIbHbIX JIeKHI/Iﬁ C BOBMOJXHOCTBIO BSaHMOHCﬁCTBHH BCEX YYACTHUKOB JUCTAHINMOHHOI'O
O6y‘ICHI/IH, MNpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIalaMU U 3allIUThI BBITIOJTHECHHBIX pa60T, MMpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHe JIMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHH Il OpraHu3aluy GopM TEKYIIEro U MpoMeKyTOUYHOro
KOHTPOJIS;

- YBEJIMYCHUE TPOAOJLKUTEIIbHOCTU CIaYn O6y‘laIOHII/IMCH HWHBAJIMAOM WJIA JIMIIOM C OI'PaHUYCHHBbIMU BO3MOKHOCTAMUA 3J0POBbA
(I)OpM HpOMC)KyTO‘-IHOﬁ aTTeCTAalluU 110 OTHOIICHUIO K YCTaHOBHGHHOﬁ MMPOAOJIKUTEIIbLHOCTU UX CAAYN:

- MIPOJOJIKUTENIBHOCTY CAA4M 3a4€Ta WM 9K3aMeHa, IPOBOMMOro B MMCbMEHHOM (hopMme, - He Oosee YyeM Ha 90 MUHYT;

- MPOJIOJIKUTETBHOCTHY TIOATOTOBKYU 00YYAIOIIErocst K OTBETY Ha 3auéTe WM 9K3aMeHe, IIPOBOJIMMOM B YCTHOM (hopMme, - He
6osee yem Ha 20 MUHYT;

- IPOZIOJIKUTENBHOCTH BBICTYIICHUS 00YyYaloLIerocst Ipy 3aliyTe KypcoBoi paboThl - He OoJiee yeM Ha 15 MUHYT.

Iporpamma cocrariieHa B cootBetcTBum ¢ TpedoBanusiMu PT'OC BO u yueOHbIM rutanoM no Harpasienuio 03.03.02 "dusuka”
¥ TIpO(IUTIO TIOATOTOBKY "PU3MKA KUBHIX CHCTEM .

SAEKTPOHHBH
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1. Baiikos, 10. A. KpanToBas mexaHuka : yuye6Hoe mocodue / 10. A. Baiikos, B. M. Ky3nenos. - 4-¢ uzn. (311.). - Mocksa :
Jlaboparopus 3HaHwi, 2024. - 294 c. - ISBN 978-5-93208-719-0. - Tekct : anekTpoHHBIH // JIaHb : 31eKTPOHHO-OMOIMOTEYHAs
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OcBoeHye JUCLUIUIHBL (MOYJIs1) MIPeAoaraeT HCIOJIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CHCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ains Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUTUIMHBI UMEETCS! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiieH ooydaommmest. 95C "ZNANIUM.COM" conep:xuT Npou3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUYEHBIX, PyKOBOJUTEJIEH FOCY JapCTBEHHBIX OPTraHoB, MperoAaBaTesiel BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3IuuHbIX cpepax 6uzHeca. Ponp 6ubmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAH/IAPTOB 1 BKJIIOYAET YIeOHNKH, YUeOHbIe TOCOOuSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONENH, CIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIaJIbHbIE TIEPHOINYECKUE U3AaHUS U U3aHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanust (PI'OC BO) HOBOTO MOKOJICHUSI.

VuebHO-MeToanYeCcKas IUTepaTypa 1jisl JaHHON AUCLMIUIMHBI UIMEEeTCs] B HUIMYMH B 3JIeKTPOHHO-ONOINOTEYHON CHCTEMe
WznarenscrBa "Jlanp" , mocTyn K KOTOpo# npepocTanieH ooydaonmmcs. 9bC NUzparenscta "JlaHp" BKIOYaeT B ceOst
3JIEKTPOHHBIE BEPCUU KHUT U31aTesibcTBa "JaHp" ¥ ApYrUX BeIyIIUX U3[aTeIbCTB YUeOHOM JIMTEpaTyphl, a TAKXKE SJIEKTPOHHbIE
BEPCUM MEPUOANIECKUX U3AaHUN 10 €CTeCTBEHHBIM, TEXHUYECKUM 1 ryMaHuTapHbeIM Haykam. 9BC U3narenscta "Jlanp"
obecrieynBaeT AOCTYI K HAYYHOMH, y4eOHOM JIMTepaType ¥ HayYHBIM IEPUOIMYECKUM U3aHUAM 110 MAKCUMAJIbHOMY KOJIHMUYECTBY
NpoUIBHBIX HAIPABJIEHHUH ¢ COOTIOAEHNEM BCEX aBTOPCKHUX M CMEKHBIX TPaB.

3AE
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